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INTRODUCTION 

•  The  regional  variety  studies  of  cotton  Imve  constituted  an  important 
section  of  the  cotton  quality  investigations  conducted  by  the  U.  S.  Depart- 
ment of  x'-griculture  during  the  last  few  years.     Because  the  broad  background 
and  general  plan  of  this  work  have  been  presented  and  discussed  in  previous 
papers  on  this  prograraj  they  do  not  need  to  be  repeated  here.     A  few  words 
regaraing  the  purpose  and  object ivos  of  the  fiber  and  spinning  tests,  together 
v/ith  a  simple  description  of  the  plan  of  these  tests,  should  give  all  that  is 
required  in  the  way  of  a  setting  for  the  presentation  of  th..;  results. 

The  analyses  of  these  saniplos  arc  expoct.jd  to  provide  information  along 
three  rather  distinct  but  closely  related  lines.     First,  they  will  furnish  com- 
par;-.ble  data  on  the  manuf .'..cturing  quality  of  I6  well-known  varieties  of  Ameri- 
can cotton.     Second,  they  will  yield  data  of  a  type,  rangu,  and  quantity  not 
heretofore  available  concerning  thu  precise  influence  of  fiber  properties  on 
yarn  quality.     Third,  they  v/ill  _^;rovide  information  as  to  the  influence  of 
variety,  location  and  season  upon  the  different  fiber  properties  ijieasured  and 
upon  the  various  factors  that  go  to  make  up  spinning  quality. 

In  addition  to  th:..Be  objectives  may  be  listed  a  fourth  and,  in  miany 
respects,  no  less  important  result  of  these  tests.     They  will  provide  better 
and  more  complete  "b^-nch-marks"  of  fiber  and  spinning  quality  than  are  now 
available.    These  will  be  particularly  useful  in  evaluating  varieties  of 
Am>^rico.n  cotton  not  yet  tested,  new  varieties  or  strains  d^^veloped  by  breeders, 
samples  of  cotton    of  foreign  growth,  and  the  like. 

This  paper  is  a  brief  progress  report  of  the  work  donj  so  far.     In  it 
are  presented  and  discussed  the  more  obvious  and  important  findings  of  the 
tests  at  the  two-thirds  mark.     The  presentation  relates  only  to  the  first  two 
objoctivus  listed  above,  namely,  th^;.  influence  of  v--.riety3  location,  and  sea- 
son upon  the  fiber  and  spinning  quality  of  the  samples  studied  and  a  considera- 
tion of  the  rank  of  the  I6  vari./fcies  with  r'^sp:.:ct  to  certain  of  the  measure- 
ments made. 


1/  The  tests  described  in  this  report  were  conducted  at  College  Station,  Tex. 
in  cooperation  with  the        c  LA  College  of  Texas  and  the  Bureau  of  Plant  In- 
dustry, U.  So  Department  of  Agriculture,  by  the.  st:-ff  of  the  E'estern  Regional 
Spinning  Laboratory,  under  the  supervision  of  Roland  L.  L:.e,  Jr.,  and  the 
general  direction  of  Iwalcolm  Eo  Campbell.     Thu  study  constitutes  a  part  of 
the  work  on  the  cotton  quality  and  standardization  research  under  the  leader- 
ship of  Robert  ^A  Tebb. 
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Much  work  has  already  been  done  with  regard  to  the  third  objective-- 
that  of  determining  the  relationsliips  of  tlie  fiber  properties  to  yarn  qual- 
ity.    It  is  not  planned  to  publish  these  findings ^ ■ however ,  unxil  the  tests 
and  analyses  have  been  completedj  since  it  is  clear  that  any  conclusions 
drawn  now  are  subject  to  change  when  the  complete  data  become  available. 

Spinning  tests  are  time-consum.ing  and  expensive  even  in  their  simplest 
form.     For  these  reasons  it  was  not  feasible  to  test  the  more  than  5000  , 
lots  for  which  spinning  test  samples  could  have  been  made  available.    The  pro- 
gram finally  decided  upon  comprised  768  sam^ples,  representing  two  series  for 
all  16  varieties  groMi  at  each  of  8  locations  for  three  successive  years. 

■  Tests  for  the  first  tv/o  of  the  three  years  have  recently  been  com- 
pleted and  the  results  will  now  be  considered. 

Tl^E  SAIviPLES 

All  of  the  samples  used  in  these  tests  were  grown  and  ginned  by  the 
Bureau  of  Plant  Industry.     The  samples  of  seed  cotton  were  shipped  in  sacks 
to  Stonevillej  Mississippi 3  v/here  thsy  were  ginned  on  a  small  l6-saw  gin- 
without  any  preliminary  cleaning.     The  fact  that  no  cleaners  were  used  prob- 
ably accounts  in  part  for  the  fact  that  the  lint  was  on  an  average  rather  lo¥/ 
in  grade.     The  lint  from  the  gin  was  pac:-;:ed  into  small  bales  of  low  density 
¥/ith  the  use  of  a  hand  press.     The  ba.les  ^-ere  then  shipped  to  the  laboratory 
of  the  Agricultural  Marketing  Service  at  College  Station 5,  Texas., 

The  bales  weighed  from  3  "to  somewhat  more  than  20  pounds  each.  ITnile 

at  least  5  pounds  of  lint  was  desired  for  a  spinning  test,  it  was  not  alv/a.ys 

possible  to  obtain  this  quantity^,  owin^  to  adverse  v;eather  conditions  at  some 
stations  where  the  cotton  was  grown » 

The  16  varieties  of  cotton  tested  were  as  follows j  in  alphabetical 

orders 

Acala  (Rogers) 
Arkansas  17 
Cleveland  (Y'annamaker ) 
Cook  912 

Delta  f:  Pine  Land  11 

Dixie  Triumph  759 

Farm  P.elicf  2 

I  ici  1  f  ex;  P^a  1  f 

Mexican  (Big  Boll) 

Miss del  4 

Qualla 

Rov/den  2088 

Start ex  619 

Stoneville  5 

Triumph  44  (Oklahoma) 

rilds  5  (Coker)   •  •■  '  ■  ' 

Spinning  tost  samples  were  obtained  from  material  grov^rn  at  the  follow- 
ing locations  2 


Florence 3  S.  C. 

St  one vi lie  5  ivliss. 

Maricnna  (Upland  Station),  Ark. 

Marianna  (Delta  Station) 3  Arko 

Baton  Rouge 3  La. 

Stillv/aterj  Okla. 

College  Staticnj  Tex. 

Lubbock 3  Tex. 

At  each  location^  each  of  the  I6  varieties  was  grown  in  8  series, 
nujnbered  from  1  to        respectively 5  across  the  field.     Series  1  was  always 
on  one  side  of  the  lield^  and  Series  83   on  the  oxher,   so  that  t;.ess  two 
series  represented  the  extreme  posii-ions  in  the  field  in  every  case.  Since 
it  \va.s  desired  to  learn  something  about  the  variation  in  quality  \7ithin  a 
field 3  but  it  v/as  not  feasible  to  test  all  of  the  samples  grown,  it  ms  de- 
cided to  include  Series  1  ana  8.     In  using  material  from  these  two  series, 
it  is  probable  th:it  in  most  cases  the  extremes  of  quality  for  a  given  variety 
and  location  wore  included.     That  is,  differences  in  soil  and  drainage  are 
more  likely  to  be  significant  between  the  extreme  series  than  any  other  pairo 

Such  a  plan  resulted  in  256  samples  for  spinniiig  tests  from  each  crop, 
or  a  total  of  768  samples  for  the  whole  study.  The  results  presented  in  this 
paper  represent  the  first  two  crops  (1935  ^'i-nd  1936)5  total  of  512  sara- 

ples  of  cotton,  .        .  ■  ' 

TEST  PROCEDUriE 

All  fiber  tests  v/ere  carried  out  according  to  the  standard  procedure 
of  the  laboratories3  under  controlled  atmospheric  conditions  (65  percent  R.  H. 
at  70  degrees  F.)     The  fiber  tests  included  length  ana  length  variability ■ 
strength  as  determined  by  the  Chandler  bundle  mothod|  fineness,  in  terms  of 
weight  per  inch  of  fiber |  and  iinnaturity^  or  percentage  (by  num.ber)  of  thin- 
walled  fibers.    A  number  of  other  tests,  including  nap  counts  of  raw  cotton 
and  yarn,  color  measurements,  »ray  structural  analyses,  fiber  cross-section 
measurements,  and  several  chemical  tests  have  been  or  are  being  made  on  the 
samiO  miaterial,  in  the  t'ashington  labor't ories .     The  results  of  these  tests 
are  not  being  presented  "-.ere,  but  will  be  published  elsewhere  upon  comple- 
tion. 

Classification  according  to  grade,  staple  length,  and  character  xxld 
made  in  V/ashingt on  by  the  Appeal  Board  of  Review  Examiners.     The  sam.ples  used 
for  this  purpose  were  dravvTi  at  the  time  of  ginning. 

The  spinning  tests  were  performed  with  the  techaiique  developed  in 
the  laboratories  of  the  Agricultural  Liarkuting  Service  for  use  with  small 
samples  of  cotton.     Each  sample  was  passed  successively  through  the  follow- 
ing textile  machines  2 

Finisher  picker  (twice) 
Card 

Drawing  frame  (twice) 
Slubber 
Intermediate 
Fine  frame 

Regular  draft  spinning  frame 
Heavy  tvvdster  (two  processes) 
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Quantitative  measurements  were  made  of  the  v/aste  removed  by  the  picker 
and  card.     Such  manufa.cturing  waste  consists  of  both  fibir  and  foreign  matter. 
In  order  to  obtain  a  measurement  of  the  foroign  matter  alone j  samples  of  raw 
cotton  weighing  100  gram.s  each  were  jjassed  through  a  Shirley  analyzers  v/hich 
makes  practically  a  complete  separation  of  the  fiber  and  foreign  matter  in  a 
sample. 

At  the  spinning  frame  3  ea.ch  samiple  was  spun  into  throe  niumbers  of  carded 
v/arp  yarn J  including  22s |  a  fine  number j  such  as  44s 3  50s  or  60sj  depending 
upon  the  staple  length  of  the  cottony  tind  an  intermediate  num^ber,  such  as  28s ,  ^ 
36s  or  44s.    Also  J  each  cotton  vvas  spun  into  23s  yarnj  fromi  v/hich  a  supply  of 
23/5/3  carded  tire  cord  of  so-called  standard  construction  was  made. 

< 

Yarn  twist  multipliers  used  were  those  giving  optim.um  skein  strengths 
for  the  particular  'staple  lengths,  as  determined  by  an  empirical  fomiula 
developed  at  the  laboratories  of  the  Service.    An  exception  to  this  was  the 
yarn  spun  for  tiro  cord^  in  which  a  multiplier  of  4  was  used  in  all  cases. 

Automatically--controlled  humidities  and  temperature  were  used  in  all 
card  room  and  spinning  room,  processes.     The  conditions  were  as  follov/Sf,  card 
room^  60  percent  R.  K.  at  75  degrees  F.5  spinning  roomj  70  percent  R.  H.  at 
75  degrees  Fo 

Laboratory  tests  on  the  yarns  and  cords  were  conducted  in  accordance 
v/ith  the  standard  methods  adopted  by  the  American  Society  for  Testing  Materials, 
v/henever  such  standards  applied.    All  of  these  tests  v/ere  m.ade  under  standard 
atmospheric  conditions  of  65  percent  R.  K.  and  70  degrees  F. 

The  tests  on  the  yarns . included  the  following?     skein  strength  and 
size 5  single  thread  (Moscrop)s  m.oisture  regain;  and  yarn  appearance.  Those 
on  the  tire  cord  included  strengthj  elongationj  yards  per  pound,  gauge,  and 
moisture  determinations.     Tv/ist  mieasurem^nts  on  the  ply,  as  v/ell  as  the  cable 
m.aterial,  were  made  on  e-ach  saitiple  m^ainly  as  a  control  measure  0 

REjSULTu  Oi  xKS'x'k^ 

The  results  of  the  Regional  Variety  study  lend  themselves  to  two  ^ 
general  methods  of  analysis,  both  of  which  have  their  advantages  and  disad- 
vantages.    The  first  is  a  routine  statistical  analysis,  and  the  second  may 
be  termed  a  "graphical"  analysis.     By  the  I'^.tter  is  meant  in  this  case  the  h 
plotting  of  aver  . '.go  values  for  the  different  measures,  and  a  comparison  of 
the  various  curves  thus  formed. 

At  the  conclusion  of  all  of  the  fiber  and  spinning  tests,  the  results 
v/ill  be  analyzed  by  both  Kiethods.     For  the  purposes  of  this  progress  report, 
however,   only  th'.;  graphical  method  is  being  considered,  except  ior  an  oc- 
casional reference  to  the  order  of  rank  of  the  different  varieties  or  loca- 
tions with  respect  to  certain  physical  measurem.ents. 

In  comparing  averages  for  varieties  and  locations,   it  should  be  kept 
in  mind  that  certain  imiportant  variations  v/hich  may  be  present  can  be  entirely 


5 


obscured.     In  suck  instcinces  an  orronecus  conclusion  might  bo  drnv/n  if  the 
observer  is  not  on  guard.     An  oxairipl&  will  laakc  this  point  clears     A  sov-rc 
drjught  at  the  Stillv/ator,  Oklahoma  station  in  I936  had  an  adv^rsu  cfioct 
upon  the  quality  of  the  lint.     For  ono  thinf,;^  all  01  the  Barnpl-js  produced 
thoro  were  Diuch  shorter  in  staple  than  the  corresponding  samples  grov-n  elso- 
whero.     Thus 5  in  considering  the  average  lengths  for  the  aiiicrent  varieties 
iii  19363  it  might  b^j  observed  that  ^hoy  wore  shorter  than  they  were  the  pre- 
vious Y<2Z.r»     However^  if  the  values  for  the  193^  Stillv/atcr  cottons  are  omit- 
tod  in  calculating  the  e.vcragos,  the  results  for  the  two  y-^aro  chock  v^ry 
closely  in  most  cases. 

In  the  c>iarts  th-.^.t  follcw,  each  plotted  point  is  an  average.  The 
legend  for  each  chart  explains  v;hat  values  w^re  ^everaiied  in  each  instance.- 

?/hore  values  for  more  than  one  typo  of  measurement  hav^  been  plot  .-jd 
on  a  single  chart 5  as  in  figure  I5  th-..  sc '-.le  is  such  th:.t  each  vertical  unit 
represents  the  same  proportionate  chang-;  in  th^.  v:.luc  ui  the  mean.  In 
figuru  I5  for  exiiiiploj  on^  inch  01  vertical  distance  on  the  scale  fur  fiber 
weight  per  inch  represents  the  sruiio  proportion  of  the  mean  . weight  as  one 
inch  on  the  scale  of  yarn  strength  dees  of  the  mean  yarn  str.--ngth.     The  samiO 
appli.;S  to  the  other  measurements  on  this  chart.     (This  de^s  .lOt  meanj  of 
c.:/urse3  that  all  of  the  fiber  prop^rti^s  .'^re  01  equal  importance  in  determin- 
ing the  strength  of  the  yr.rn.     It  bas  been  demonstrat ^.d  previously  that  cer- 
tain properties  are  of  gree.tur  impert'-.nce  than  others  as  factors  that  influence 
yarn  quality) . 

a)  Fiber  Properties  and  Yarn  Str-aigth 

In  figure  1  have  been  plotted,  by  variety,  the  weighted  average  skein 
strength  of  22s  yarn,  and  the  fiber  strength^  length,  fineness,  and  immatur- 
ity, for  each  of  the  two  crop  Vv^ars.     The  varieties  have  been  listed  from  left 
to  right  on  the  charts  in  the  descending  order  of  yarn  strength  for  the  1935 
crop  samples.    Each  plott^-.d  point  represeiits  the  average  of  both  se.ries  1  and 
8  for  all  of  the  8  locations. 

One  of  the  most  obvijus  points  brought  out  by  this  chart  is  the  fact 
tho.t  all  of  the  m.easurement 5  on  it  —  yarn  strength,  and  fiber  strength, 
length,  fineness,  and  maturity —  are  quite  definitely  fanctions  of  the 
variv.-ty  of  cotton  grown.     There  are  individual  exceptions,  bi.it  in  general 
the  agreement  between  the  two  years  is  too  close  to  be  th^-  rc^sult  of  chance. 
It  is  recognized  ,  of  course,  and  v/ill  be  sho-wn  labor  that  the  place  where 
the  cotton  is  grown  is  also  important,  although  naturally  this  is  not  brought 
out  in  figure  1,  sincu  t}ee  values  for  the  aifferent  locations  are  averaged 
together.     The  importance  of  season,  which  is  not  so  obvious  in  figure  1, 
will  also  be  touched  upon. 

Except  for  one  variety  (Triumph  44)  the  1935  yarns  \7ere  a  little 
stronger  than  the  1936  yarns.     This  difference,  h.'wever,  is  due  entirely 
to  the  poor  quality  of  the  drought-affected  Stillwater  cottons  from  the  1936 
crop,  as  can  be  shown  by  c  Iculating  the  averagos  erndtting  the  Stillv/ater  . 
cottons.     If  this  is  done,  the  difference  between  the  average  strengths  for 
the  two  years  is  xess  th:.n  0.25  percent. 
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Tho.  range  of  avor-:-go  yarn  ctrungth  in  1935?  from  that  of  'Vilds  5 
dovm  to  Half  &  Half,  was  4?  percent  of  the  moan  strength;  in  1936j  tho  range  ' 
for  xhe  same  two  variotioSj  which  were  again  the  extrorncSj  vjcis  49.5  percent 
of  tho  mean. 

An  exarainofbion  of  the  curves  for  tho  four  fiber  properties  os  rel^'.t'.d 
to  the  yarn  strength  curves  in  figure  1  brings  to  light  seme  int jrestin..; 
relationships.    The  data  have  been  subjected  to  statistical  analyses,  but 
a  discussion  of  the  results  is  beyond  tho  scope  of  this  paper.  ■  The  more 
important  relationships  are  shovm  by  the  cirvos,  it  is  beli^^ved. 

Comparing  the  different  varieties,  it  is  seen  that  as  yarn  str.^naths 
■decrease J  on  an  average 5  fiber  strengths  decrease,  lengths  'decrease ^  woiglits 
per  inch  increase j  and  percentages  of  thin-y/alled  fibers  decrease.     There  ";re 
of  course,  individual  exceptions  to  these  trends,  but  in  general  they  appear 
to  hold  for  these  tests. 

It  is  .bvieus  that  some  of  the  fiber  properties  vary  in  greater  or 
less  degree  than  the  others,  among  the  I6  varieties.     This  is  brought  eut 
by  a  consideration  of  the  coefficients  of  variation  of  the  varieties  with 
respect  to  the  different  jiioasuremcnts .     TheS-..  coefficients  are  ris  fellows? 
yarn  strength,  10.4/.;  Chandler  bundle  strongch,  upper  quartile  length, 

10,2%i  weight  per  inchj  12.7/^5  "nd  percentage  of  thin-walled  fibers,  l5.2/b. 
Thus,  bundle  strength  shows  the  least  variation,  and  percentage  of  thin- 
walled  fibers,  the  greatest.     Fiber  length  seem.s  to  vary  at  approximiately 
tho  same  rate  as  ye.rn  strength,  although  it  is  seen  that  individual  changes 
are  not  at  the  same  rate  or  even  in  the  same  direction. 

To  suOTnarize  the  cunparison  of  the  different  varieties  'jf  this  test 
v/ith  respect  tc  fiber  properties,  it  m:'.y  be  so.id  that  en  an  .averege  stronger 
yarns  are  spun  frcmi  cott;„'ns  sh  -wing  higher  bundle  strengths,  longer  lengths, 
lower  v.'Oights  per  inch,  and  highv.;r  percentages  of  thin-walled  fibers  within 
the  limits  here  involved. 

The  results  of  the  two  years  may  now  be  comp'irod.    As  indicated,  tho 
slight  decrease  in  average  yarn  strength  for  the  193^  varieties  may  be  at- 
tributed to  the  drought-affected  cottons  :it  Stillvratcr.     Otherwise,  the 
strongtl^s  wculd  have  been  o.beut  the  s.ame.     Boginiiing  at  the  bottom,  of  the 
chart,  it  is  noted  tho.t  in  general  the  193^  cottons  possessed  higher  per- 
centages of  thin-walled  fibers,  and  were  considerably  lighter  in  fiber  wtoight 
The  latter  is  djubtloss  the  result  of  the  former  —  to  a  c onsidero.ble  extent, 
at  least.     It  should  be  mentioned  that  these  differences  are  due  only  in  part 
to  the  1936  Stillwo.ter  cottons.    Upper  qu'.rtile  fih^r  length  was  clearly 
longer,  on  an  average,  in  1935?  'this,  h^-wever,  can  be  attributed  almost  en- 
tirely to  the  inclusion  of  th.e  slioit  Stillwater  cottons  of  tho  193^  crop  in 
these  averages.     In  11  of  the  I6  varieti.-.s,  the  Chandler  bundle  strengths 
were  higher  in  193 o  than  in  1935.     Stre.ngely,  this  difference  is  likewise 
due  in  a  lo.rgo  part  to  the  Stillwater  samples.    As  v/ill  be  shown  Inter,  these 
drought-affected  cottons  possessed  the  highest  fiber  bundle  strength  in  the 
lot. 

At  this  point  it  may  be  well  to  consider  the  different  vo.rietics  fromi 
tho  standpoint  of  the  strength  of  the  yarn  spun  from  them.     Table  1  shows  the 
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YARN  STRENGTH  AND  FIBER  PROPERTIES 
CROPS  OF  1935  AND  1936 


VARIETY 

FIGURE  I.-  YARN   SKEIN  STRENGTH  AND  FIBER   PROPERTIES,   CROPS  0n93S  AND  1936.    EACH  PLOTTED  POINT    IS  THE  AVERAGE   FOR   2  SERIES   AT  EACH 
OF  8  LOCATIONS. 
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Tablvj  1.  -  Hank  of  varictios  with  r..spv.ct  to 
w^^ight^.d  a.Vv.rage  skoin  strvjiigth  of  22s  yarn, 
by  location  and  crop  year  1/ 
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Acala  (Rogers) 

^) 

— / 
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2 

> 
L_ 
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3 

1 
1 

2 

M 

2 

3 

9 

1 

4 

4 

3 

Arkansas  17 

3 

2 

3 

3 

2 

4 

2 

2 

"! 

9 

2 

2 

r? 

Cleveland  (W) 

14 

15 

15 

19 

14 

19 

9! 

19 

19 

13 

12 

19 

19 

-19 

19 

11 

Cook  912 

c 

e 

9 

9 

b 

b 

b 

b 

r 

b 

b 

3 

13 

3 

i  ^ 

L.  &  p.  L.  11 

10 

g 

7 

11 

7 

11 

101 

9 

9 

S 

9 

±1 

11 

9 

l4 

9 

Dixie  Tri.  759 

9 

9 

lU 

11 

9 

12 

l4 

11] 

11 

11 

lb 

11 

11 

s 

i4 

12 

9 

12 

Farm  Relief  2 

12 

14 

12 

13 

12 

Q 

9 

7 

lu 

10 

11 

l4 

12 

13 

9 

l4 

13 

13 

Half  &  Half 

16 

16 

lb 

16 

.,  ^ 

iO 

lb 

lo 

16 

lb 

lb 

16 

16 

16 

lb 

16 

16 

16 

16 

Mexican  (BB) 

)  1 

-r 

k 

2 

4 

7 
p 

4 

9 

9 

r 

b 

3 

r 

b 

4 

Missdol  M- 

7 

7 

5 

7 

9 

7 

s 

h 

9 

1  i 

b 

4 

4 

13 

9 

S 

9 

Qa-;lla 

13 

10 

lU 

14 

10 

i4 

l4 

12 

12 

19 

14 

l4 

4 

11 

19 

14 

Rowden  20Sg 

10 

6 

6 

6 

11 

5 

b 

s 

7 

7 

9 

7 

7 

0 

6 

10 
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Startox  619 

11 

11 

11 

10 

13 

10 

12 

12 

12 

i4 

10 

9 

13 

12 

2 

10 

12 

10 

Stonevill..  5 

e 

7 

9 

(j 

9 

7 

(3 

s 

13 

s 

10 

7 

9 

8 

Triujr.ph  kk  (Okla)  . 

12 

13 

12 

10 

13 

13 

13 

13 

13 

l4 

10 

10 

10 

6 

s 

7 

11 

Wiles  ^ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

—1 

1 

1 

1 

1/  In  ranking  the  yarn  strengths ,  the  averages  of 
Series  1  and  S  v\rv.-r^.  us^^d  in  ^ach  case. 
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rank  of  tho  diffcront  variotios  at  o-ch  station „  and  as  averages 5  for  each  of 
the  two  years.    With  a  f  ow  uxc  opt  ions  tho  variotios  hold  thoir  r  jlativ..  posi- 
tj.ons  fairly  well.     In  considering  tho  ranking  of  the  averag,.  strength  for 
the  two  years,  it  is  of  interest  to  note  that  cho  first  6  varieties  and  the 
last  3  are  th^j  same  for  the  two  y^ars .     The  r..nr,ining  7  vari^.ties  are  for 
the  most  part  bunched  tog.,th.;r,  all  being  included  in  a  range  of  about  7 
pounds  for  ^ach  yeo.r. 

At  the  Stillwater,  Oklahoma  station  in  193-',  whore  draught  conditi.^ns 
prevailed  during  the  season,   the  rank  of  ;fche  varieties  v/ith  rcspoct  to  y-rn 
strength  was  ups-;t  in  a  rather  curious  way.     For  ex  mpl.>,  v'iics     y  Miss  del  4 
and  Cjok  912,  which  averaged  1st,  5th  a.nd  6th,  respwctively,  for  the  year, 
fell  t .•  7th,  13th,  and  12th,  respectively  at  Stillwater.     It  is  to  be  n.:ted 
that  those  cottons  arc  usually  ,gr..'ir/n  in  sections  of  the  C o'ct jn  Dolt  where 
ample  moisture  is  availoMo. 

On  tho  other  hand ,  Ac  lia  (:  ogers) ,  'Start ex  6l9,  ana  Qua 11a,  which 
averaged  3rd,  10th  and  14th,  respectively^  for  tho  ye ar ,  are  Sv.^en  te  fall 
in  tho  1st ,  2nd,  and  4th  places  at  Stillwater  in  1936.     Ac a la  (hogors)  sooms 
1 0  do  Well,  as  regards  yarn  stren;\:.th,  under  both  good  and  poor  conditions. 
Start eX  619  and  Qualla,  both  ..-f  wriici:  are  grown  m-".inly  in  Texas,  seemed  to 
be  'oole  to  withstand  the  drought  conditions  at  Stillwater  i-:ore  readily  than 
m  jst  of  the  jther  vari  eties. 

In  figure  2  have  been  plott...d  the  average  yarn  strengths  f-.r  the 
different  varieties,    ^nd  als.;  the  strengths  as  estimat.^d  f r-.-m  the  p"'rticu-' 
lar  staple  lengths  ef  i  he  cottons.     The  latter  values  were  d..termin..d  with 
the  use  of  an  equation  developed  at  the  l\h  jrat  ^ries  ..f  tho  Agriculture  1 
Marketing  Servic-^  from  cottons  tested  ov;..r  a  period  of  years.     It  shoulo,  be 
pointed  out  that  the  sev-ral  hundred  ce  i^tens  fr..m  which  the  data  were   .  b- 
tained  represented  a  wide  range  of  gr-wth,  harvest ing,  and  ginning  condi- 
ti  ns,  as  Virell  as  m'ony  run-of-the~mine  c ■■mi]i..rcial  cttais.     Thi.vOj  in  gen- 
oral,  we  should  expect  a  s.  mewhat  l  .wor  av.  r".go  strength  f r  ..ni  these  re- 
sults than  from      group   ;f  pure-brv-.d  v-rieties  grov/n  and  ginned  under 
reasonably  good  Conditioos„ 

Figure  2  shows  that  tho  rol'otionships  b..twoon  actual  and  estimated 
yarn  strengths  are  quite  similar  for  the  two  years.     It  sh-,ws  th:--.t  the  "ilds 
5,  Arkansas  I7,  Acala  (R:;gers),  Mexican  (BB),  C:;ok  619,  and  Rowden  2088 
varieties  prjduced  yarns  witli  strengths  considerably  in  excess  of  those  ex- 
pected from  a  c onsiderat i jn  of  their  staple  lengths  alone.     On  tho  ether 
hand ,  Farm  Relief  2,  Qualla,  and  Half  &  Half  possessed  yarn  strengths  b-lew 
those  expected.     The  re -.son  for  the  r^l.-tively  poor  showing  ..f  Farm  Relief 
2  is  n;t  clear  from  an  examination   .f  figure  1.     Although  ,  aly  ab,.ut  4  cotton 
exceeded  it  in  staple  loagth,  .at  l.oost  9  Cett.ns  produced  str  .ng^r  yorns.  A 
study  of  th.  three  other  fiber  pr-portieS  does  not  sh.w  a  reason  for  this. 
Qualla  was  exceeded  in  length  by  ob  ut  8  vori-tieS,  but  13  varieties  produced 
stronger  yarn.     Qualla  io  seen  to  he  relatively  v/cr-.k  as  v/ell  as  c  oar  so  fi- 
ber ed,  which  may  be  mainly  res^'Onsiblo  f  -r  its  poor  sh.wing.     Half  &  Half  w".s 
much  the  shortest  and  coorsest  of  the  c  .tt  :ns  in  the  t.^st,  .  .nd  at  the  same 
time  was  weak-fib jred .     H^nCe  it  is  not  surprising  to  find  it  ?.t  the  bettom. 
of  the  list  in  yarn  str...ngth. 


10 


ACTUAL  AND  ESTIMATED  SKEIN  STRENGTHS 

FOR  22s  YARN 


1  \  1  

CROP    OF  19  35 


CROP   OF  1936 


VARIETY 


FIGURE  2.-  ACTUAL   AND   ESTIMATED   WEIGHTED    AVERAGE  SKEIN  STRENGTHS   FOR  22s  YARN    FOR  TWO 
CROP  YEARS.    EACH  PLOTTED  POINT  REPRESENTS   THE  AVERAGE  OF  2  SERIES  GROWN   AT  EACH   OF  8 
LOCATIONS.    THE  ESTIMATED  VALUES  HAVE  BEEN   CALCULATED  ON  THE  BASIS   OF  STAPLE  LENGTH. 
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In  f i-uro  3  tiio  c.-.i.^  Iizyg  b-.on  .:ivor-.g^:d  for  -.11  l6  v-.riyti..s  :uid 
pl'^to.d  by  li^c'iti-n^  foil. wing  thj  sr.ni.:.  gonorc.l  moth'.d  c.s  used  in  ..'iguro  1. 
Y-rn  stroiigthG  w^r-o  -.ppr^ximr.toly  tho  s-un...  in  1935  "'-nd  193 6  "t  ch.  r.ll..v/- 
ing  1  .-c-.ti.-ns-^  '  Stonovill^,  IvisSo  j  linrir.nna  D.lt  .  St:;.ti.>n5  Ark ,  j  Bat  .n  I.jugo, 
La.;  ,.nd  Lubb^ckj  IVxas.     Thu  1936  yarns  v/cr-.,  much  stronger  at  i'l.jrv.nco j 
S.  C.J  and  much  woakvr  at  ilarianna  Upland  Stati-.n,  /jrk.  *  Stilla.ator,  Okla.  , 
and  C.-llogo  Station,  T^xos.    Sn  jx.oniinrti.n  jf.  tho  ':-oath...r  aota  will  pre- 
sumably be  made  by  tho  Bureau  of  Plant  Industry  t:.  explain  to:..  svj  di.t'f  .ronc',:G . 

The  incre-nse  in  yarn  strength  o.t  Flwr...nc^  in  1936  .ver  193-5  '^as  accem- 
panied  by  an  increase  in  fib^r  length  and  r.  d^cre-.so  in  fiber  ^7oight  p^r  inch 
and  percentage  of  thin-walled  fibers.     I''ib...r  strength  rx.:inained  unchanged. 

At  tho  Marianna  Uplo.nd  stati  -n,  fib..r  l^.:igth  r.nd  stren;;:th  r;..nr-.in ..d 
essentially  unchang-.dj  but  ther^.  •^vas  a  n  ■.ticeablo  increase  in  fiber  immatur- 
ity, \yhich  './as  in  turn  r-.fl^ctod  in  r.  cjnsidorablc  docr.-osc  in  lib^^r  ':a;ight 
per  inch.     For  the  m^st  partj  t]..;  oamc  changes  v/cro  neted  at  College  Station. 
In  additi  n,  there  was  a  oecr.;ose  in  fiber  length  in  1936  at  this  stoti.,.n. 

Acc  .mpanying  th.;  15  percent  d.cr.o.se  in  yr.rn  strength  vf  the  1936  crop 
Stillv/ater  c.tt.ns  ar-j  an  0.5  porcont  decrease  in  fib..r  lo:igthj  a  71  percent 
incr^a'3^  in  thin-^//all^.d  fibers,  '..nd  a  21  percent  decro':se  in  fiber  oaight  pur 
inch.     At  th.:  same  time  tbor..  a/as  o  slight  increase  in  thv,  strength  .:f  thv, 
fibers,     "^"hil...  si:ch  an  increase  in  fiber  bunoi.,  strengto.  un^-.r  such  c-nditi..ns 
seems  parad  .;xical  j  n-^Verth:ol...SB  it  l:as  been  f  una  t  .:•  exist  in  a  nuinbor   :f  :thei 
caseS   ...f  a  s  :;mev7ho.t  similar  nature .  .        •  . 

Except  for  the  1936  S .;ill\:/at ...r  mat^rialy  o-rich  v7-:.6  odv-rs^^ly  off.-ctv^d 
by  Qr:'Ught5  th...  c.otons  frjm  Bi.t  n  R.;Uge,  La.^  ar^.  c  josist  ..ntly  il...,  po-jrest. 
Thes^  cettans  ar^,.  exceoed  in  l.ngth  ally  by  th:;  £ton..^viilo  sampleSj  and  then 
:nly  b  .r-.ly.     Th^y   ".re h  v.-ev„r3  c  nsist..;ntly  the  l;;io..3t  in  lib^r  strv^ngth  as 
measured  by  the  Chandler  bundlv.-  meth.^d. 

The  curves  in  figure  3  sh-v;  rather  clearly  that  both  fibe::   length  and 
strength  or-j  closely  ass-.ciat..d  aitb  e  il.and  voath..-r  c endit i-,nis .   .  T,.  some 
extent,  fiber  v/oight  p^r  inch  is,  also,  although  tho  ...ffoct  of  seasai  is 
quite  apparent  ;-.t  throe  of  the  l.:cations.     P.-rc  :.nt--.go  :--f  t]iin-v,oill..,d  fibers 
does  n:.t  seem  te  be  associated  ^ith  l:^Gati:ni5  f^.r  example,  Stillwater  sh-.oved 
the  IjWvSt  percentage  :f  the  8  loc^t i :o:;S  '  in  1935>  ^'^^^'^  ^^'i-  highest  in  l73^» 

In  c CYiYio c t i Oil ■  a- it h  theSve  r-^nrorks ,  it  should  be  remembered  that  variety 
was      str-ng  controlling  f o.ct :.r  f  :r  •o.t.ch    f  the  fiber  properties  studied. 

Figure  4  shows  toe  averoge  yarn  strengto  for  .all  varieties  by  1  .cati.;n^ 
and  the  estio:\ted  strength  os  based  on  staple  longth  alone,     ^^ctual  strength 
exceeded  estimoted  strength  at  all  points  except  at  Fl-.renCe,  S.  C,  and  Baton 
Re'Uge,  La.,  in  1935?  -and  E':t  ..•■n  P.  uge;  in  1936. 

The  rank  :;f  the  8  l.:cr:ti..ns  with  reSpect  to  varn  stron.th  and  fiber 
length  for  the  two  crep  years  v/.:S  as  f ;.llov/ss 
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Location 

Florence,  S.  C. 
St one vi lie 5  Miss. 

Mc'-rianna  Upland ,  ,Ark. 
Marianna  Delta ,  Ark. 
Baton  Rouge,  La. 
S  t  i  1 1\T  it  L  r  3  0  k  1  a . 
Gollcgo  Station,  Tex. 
Lubbock,  T  ex  • 

1/ 


Rank 

Yarn  strength  l/    Fiber  l--jngth 

1211  im  ml 


7  3 

4  2 

1  4 
3  1 

8  7 

6  8 

2  5 

5  •  6 


•-eighted  average  of  22s. 


7 
1 

5 

3 
2 
8 
4 

6 


3 
1 

5 
4 
2 
8 
6 
7 


This  table  shows  a  greater  degree  of  consistency  in  the  lengt.  of 
fiber  between  the  two  years  than  in  strength  of  y.-.rn .    Also,  there  was 
little  relation  between  the  ranking  of  the  various  locations  ,f or  yarn  strength 
:.nd  fiber  length. 

Figure  5  is  included  in  this  report      inly  to  demonstrate  in  as  clear 
a  way  as  possible  the  import -nee  of  variety  as  r.  factor  in  doteamining  y'-.rn 
strength.     Some  id./-,  of  the  spr..ad  in  strengths  for  the  dif .  er-.nt  stations 
may  also  be  obt  -.ined  from  this  ch'.rt .     It  is  seen  that  tliv.  general  shap.,.s  of 
the  curv.;S  ar..;  the  same  for  the  different  loc  -.tions  and  for  the  two  years. 
Likewise  it  me.y  be .  not  ed  by  following  the  individual  curves  closely,  that  the 
differ'-.nx  locations  yaaintain  tla.ir  r  -spective  positions  r.ath..,r  well  in  the 
group  of  curves. 


This  chart  brings  out  r  .t:  er  cl early  the  f  act  that  the  qu'.iity  of 
cotton  is  influenced  signif ica.ntly  by  heredity  and  environment.     If  it  were 
not  for  the  f  .ct  th  ,.t  season   '.leo  pl--.ys    .n  import  .nt  part  in  det.-rmining 
cotton  quality,  a  m-.nuf  .ct-.r^r  could  ;aai;.tain  a,  const-nt  lev-,.l  of  quality 
simply  by  alv/ays  using  ^  y  .rticular  vari  ..ty  grovni  -.t      p  articul  -.r  placv-. 
hov/eVer,  as  brought  out  by  figure  3  '"-nd  elsev.d. jre,  tli...  ef f ec is  of  seasonal 
dif  ^'erenc-es  can  be  significant.     This,  o::'  couir^se,  is  soaiething  th'rt  most 
m''aiuf  actur .  rs  knoa/,  as  demonstr  ated  by  xhe  number  of  qUeStiotis  which  they  ask 
each  Fall  in  r^f  er...nce  to  the  qua  lity  of  the  "new  crop" . 


.aiLieCi,  .and  as 


In  this  particula  r  test  only  tar  ...;  Seasons  -  re  repr. 
yet  the  compl.-te  reSults  for  only  tv/o  of  the  Se  .sons    .re  avail  bl....     It  so 


hap])ans  th-ahj   ['or  tn 


most  part,  the  yrn  str.aigth  ra.- suits  f O] 


1935  --nd 


193^^  Seasons  aere  quitv.,  sii,:ilar.  Preliminary  results  on  Selected  varieties 
groaai  in  1937  ?  howev.r,  indicate  tha.t  seasonal  differences  can   "  sswae  much 


g r ...  at ... r  i.iiiport  an 


io  s:r. 


u  3 


in  fact,  th...t  i 


.ppar.nit  that  only  by 


mr-.king  t  ...sts  for  ira.ny  s.  ;vons  can  '  compi./te  picture  b...  obtained  of  the  range 
of  qu- .lity  of  a  single  variety  of  cotton. 

The  qu.:  stion  of  the  vari  .tion  for  one  variety  bet'a'een  different  field 
plots  has  not  yet  been  touched  upoa.     ds  previously  ijidic-t  jd,  the  t\/o  sampled 
teSted  for  .. ach  variety  at  a.  given  ioc.atio?.i  represented  the  ..xtrerae  positions 
of  the  field  plots. 


Yarn  strength  averages  for  ahe  taao  opposite  sideS  of  the  test  fields 
showed  only  slight  differences  in  moot  cases.    *.t  only  t\/o  locations  (Stone- 
villa  -and  Stillwat  .r)  in  1935  aver...  the  differences  between  SerieS  1  and  8 
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YARN  STRENGTH  AND  FIBER  PROPERTIES 
CROP  OF  1935  AND  1936 
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FIGURE    3.—  YARN  SKEIN   STRENGTH   AND  FIBER  PROPERTIES,  CROPS   OF  I9S5 
AND    1936.    EACH   PLOTTED  POINT    IS  THE  AVERAGE   FOR    2  SERIES  FOR 
EACH  OF  16  VARIETIES. 
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ACTUAL  AND  ESTIMATED  SKEIN 
STRENGTHS  FOR  228  YARN 


 \  \  

CROP   OF  1935 


FIGURE  4.- ACTUAL  AND  ESTIMATED  WEIGHTED  AVERAGE  SKEIN  STRENGTHS 
FOR   22s  YARN  FOR  TWO   CROP  YEARS.   EACH  PLOTTED  POINT  REPRESENTS 
THE  AVERAGE  OF  2  SERIES   FOR  EACH  OF-  16  VARIETIES.    THE  ESTIMATED 
VALUES   HAVE    BEEN   CALCULATED  ON   THE   BASIS  OF  STAPLE  LENGTH. 
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moro  then  3  P-rccnt.     In  193^  tho  cliff wFonco  iit  Ston^vili...  wc.s  only  -.bout  1 
P'.;rcc;ntj  no  d-:t-":i  cro  ".v^.il  fol^  for  Stiir.;^tur  in  193^5  sine:  only  e  s;:r:.ll 
quantity  of  lint  v/r.c  r.vail'\blo  uhcrc   '.nd  it  v;is  nvjcoss-.r^''  to  bulk  the  "cv/o 
sorii. s  together  for  spinning,   

Th-:  following  fi^;ur.s  mil  givj  solu,  idj-^  of  th^  r:-l".tivo  ^igr^^om^nt 
bct\7Con  SoriuS  1  inc.  8  for  tho  individu'.l  c".so3.     For  193>  '-iid  193^?  b'.sod 
on  the  mom  for  S:rio.3  1  end  85  th^  two  sorids  difforod  by  from  0  to  2  -pcr- 
ccnt  in  36.6  pcrcont  01  the  p:\irs5  botwo^^n  2  end  A-  porcont,  in  29o6  purcont 
of  the  pairs;  but'7^..n  4  r.nd  6  percent 3  in  21.2  purcont  of  th^  pairrjj  bct^/oon 
6  end  8  porcont,  in  7»1  P-rcont  of  t::-o'  pairs 5  end  over  8  perco'nt ^  in 
purcont  01  tii-^  p^-iri-j o 


r' 


In  gonorel  tho  t^greom-jnt  b,.tv7oon  the  two  ■  sories         e  little  closer 
in  1936  then  in  1935-  ■ 

^)  e?iro  Cord  Str.n^th 

Gooa  yr.rn  str>jngth  is  important  to  any  cotton  manufacturers  sine;,  it 
enables  him  to  in'-ko  goods  of  high  quality  and  with  a  minimuei  cost.  Str^ngxh 
of  net  ..rials  in\nuf  actured  froin  cottonj  ho'wevwry  is      matter  of  even  gr^at^r 
inport::nc^  in  thw  li^^lds  of  moch- eiic;  .1  eend  industriel  cords  end  febrics. 
Jjnong  such  reet^riels  is  eutomobile  tire  cord. 

It  is  known  th  vb  the  str  ength  of  eingle  y'.rn  dc^s' not  el\7ays  give  en 
accurate-  inaex  01  the  strength  of  a  multiple  cord  made  from  the  same  cotton. 
This  is  presu^r.biy  duo  to  the  fact  that  thj  difference  in  construction  of 
single  yarn  end  cord  causes      difference  in  the  leanner  in  which  tho  fibers 
ere  pieced  und.jr  stress ^  h^nce  the  v.rious  fibv;r  properties  i-iey  not  beer  tho 


ietive  imDortancv..  in  yarn  and  cord.     In  en  effort   10  obtain  more  m 


formation  on  this  subj  ..ct  tlian  is  now  weilebl.jj  samples  of  23/5/3  tire  cord 
wore  ;uanuf :.ctured  fron  ^ach  cotton  in  this  ^itudy^  and  test.:d. 

The  average  str^^ngths  of  tir^  cord  mad^  from  th^.  I6  v.ri^^ties  of 
cotton  are  shown  in  figure  65  together'  with  thv.  v/eightea  averaye  skein 
strengths  of  22s  yarn.     Th.^  tir...  cord  strengths  hav^  been  correct ...d  to 
stenderd  w..iglrt  ".nd  to  e  constant  moistur^:,  regain.  ■ 

Tht.  general  tr^^nd  of  tir^  cord  strengths  is  Sv.en- to  b..  the  sane 
as  th-et.  of  the  skein,  strengths  of  22s  yarn .     (Tho  correlation  coefficient 
for  the  ever"  g..  skein  strengths  end  the  aver  '.ge  cord  strengths  for  the  I6 
varieti.s  is  found  to  bo  .90).     There  is  leSS  over-all  vr.rietion  in  the 
cord  strengths  J  howeVerj  es  mey  be  observed  by  noting  the  relatively  smeller 
slope  of  the  cord  curves.     This  is  further  evieenced  by  th.-  coefficients  of 
variation,  which  aro  10.4  percent  for  the  skein  strength  and  5-9  percent 
for  the  cord  strength. 

•'■  There  is  some  lack,  of'  agreement  between  the  cord  strengths  for  some 
of  the  varieties  for  the  two  sucCeSsiVe  yeers .     These  discrepancies  are 
probebly  duo  to  one  of  two  t"  ings:     some  property  of  th:-  fiber,  or  sampling 
and  experimental  errors.        c o-iperi:^on.  of  the  I936  core  strength  curveS  with 
those  for  the  veriuus  fiber  properties  in  figure  1  shows  a  slight  indie  tion 
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of  sympathotic  flucturition  in  the  cord  strongths  ruid  percentages  of  thin- 
wallod  fibers.     Ho'. -ovur,  a  more  det-^-iled  analysis  of  the  data  ■^ill  bo  needed 
before  any  satisfactory  explanation  can  be  reached.  ■ 

c )  ^'"aste 

The  average  percentage  of  manufacturing  (picker  and  card)  va.ste,  to- 
gether .v/ith  tlio  Shirley  ."aialyzer  waste  and  the  grade  of  the  cottonj  have  boon 
plotted  by  variety  for  each  crop  y^ar  in  figure  ?•     In  plotting  the  grades j 
.these  factors-  have  been  given  nunerical  designations  in  the  usu;il  manner 
(that  iSj  Middling  Fair  is  Grade  1  -,nd  Good  Ordinaryj  Grade  9).    The  scales 
of  grade  and  manufacturing  wastu  are  such  th-'.t  a  vortical  unit  represents 
the  s-jno  proportion  of  tho  mean  value  in  ^ach  case. 

,  ■  It  should  be  noted  that  the  193^  crop  dr.ta  are   -.verag.^s  for  7  stations 
only,  the  results  for  Stillv7.",.tur  h'\ving  been  omitted.     This  was  done  because 
there    .a.s  too  little  lint  available  for  thu  Stillwater  samples  in  most  casos 
to  make  reliable  v/CwSto  du,tcrminations .     On  the  few  samples  for  v/hich  waste 
tests  \iGT^  madoj  the  P'^rcentages  were  extremely  high.    Thus -the  inclusion  of 
any  wast^  data  for  the.  cottons  from  this  station  in  193^  would  h:^v.j  distorted 
the  curves  and  possibly  led  to  erroneous  conclusions. 

The  tvjo  curves  representing  the  average  gr.-des  of  the  cotton  for  the 
two  years  are  seen  to  bo  quite  siinil'^r  in  shape j,  indic  ating  that  grade  is 
to  some  extent  a  function  of  varietyo     On  an  avera.go  tho  1936  crop  samples 
were,  lower  in  grade  than  the  corresponding  varieties  in  1935?  but  too  much 
significance  should  not  be  "ttachod  to  this^  sine-,,  there  wore  large  differ- 
encus  between  indivieual  stations  for  the  two  years. 

M;:nuf acturing  wast^  and  Shirley  analyzer  waste  are  also  seen  to 
follow  variuty  to  ':.  consid.-rable  :.xtent.'   This,  of  coursop  is  to  be  expected 
from  a  consideration  of  the  grades.     It  may  be  s^en  that,  while  thore  is  less 
variation  in  grado  tlain  there  is  for  wasto^  nev..rtheless  there  is  a  consider- 
able correlation  between  the  valuos.     The  agreement  is  slightly  better  for 
the  Shirley  analyzer  waste  than  for  the  manufacturing  waste.    This  is  because 
thw  Shirley  analyzer  removes  only  foreign  i-iatter,  which  is  an  element  of  grad 
whereas  th.;  manufacturing  w:i.ste  also  includes  short  fibers  which  is  not  as- 
sociated with  gr".de.  •  ■  "  . 

A  coeffici-.nt  of  correlation  of  plus  .84  was  found  for  the  relation- 
ship of  Shirley  analyzer  waste  to  jaanuf acturing  vn-ste^  indicating  that  this 
■app^.ratus  can  be  used  to  give  a  fairly  good  estimate...  of  thv.  amount  of  waste 
that,  will  bo  taken  out  ;jf  ^.  particul"r  cotton  in  a  maill.     Studies  b^jjonc.  the 
scope  of  this  paper  aro  being  m.ade  to  increase ^  if  possible ^  the  accuracy  of 
such  iiStimations . 

It  is  believed  that  a  consideration  of  the  physical  chara.ct eristics 
of  the  plants  of  the  different  V".,rieties  of  cotton  may  throw  some  light  on 
the  relative  standing  of  the  varieties  with  respecc  to  grade  and^  to  some 
extent,  with  rospoct  to  v/asto.     This,  however,  is  also  a  matter  that  is 
outside  the  scope  of  the  present  p".per. 

The  four  varieties'  yielding  the  loi^vost  percentag-^  ef  waste  for  tho 
two  y..ars  are  Seen  to  be  -'.cala  (Rogers),  Cualla,  Start  ex  6l9s  -nd  Rowden 
2088.     Among  the  most  v/asty  are  Cleveland  ( '''annamaker ) ,  Half  &  Half,  Missdol 
4,  Cook  912  and  Triumph  44. 
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GRADE  AND  PERCENTAGE  OF  WASTE  BY  VARIETY 
CROPS    OF  1935  AND  1936 


7(LM) 


FIGURE   7.—  GRADE  OF  COTTON,  TOTAL  PICKER  AND  CARD  WASTE,  AND  SHIRLEY  ANALYZER  WASTE,  BY  VARIETY,  CROPS 
OF  1935  AND  1936.    EACH  PLOTTED  POINT  REPRESENTS  THE  AVERAGE  OF  2  SERIES  GROWN  AT  8  LOCATIONS  IN 
1935,  AND  AT  7  LOCATIONS  IN  1936.  NO  DATA  FOR  STILLWATER,  OKL.  HAVE  BEEN  INCLUDED  FOR  THE. 1936  CROP. 


;■       Figuro  8  shows  ,  the  ; -'.vGrago  grade  and  waste.;  data  by  location.     It  is 
scon  -".t  oncu  th  vb .  thort  is  a  much  gro'it^r  fluctuation  .among  tho  locations 
than  thoro  \^as  ariong  tho  variotios  (liguru  7).     In  oth>^r  worcsj  tho  condi- 
tions surrounding  tho  gro^;rth  of  tho  cotton  constitute,  a  more  important  factor 
in  dotornining  grade  and  waste  than  does  the  variety  grown,     This^  of  coursoj 
is  merely  a  demonstration  of  a  f-.ct  that  is  v/cll~knowii''"'by  pe'rsdhs  acquainted 
with  tho  production  ;0f  cotton.  ... 

The  waste  data^  for  tho  1936  Stillv/ater  .cottons  are  an,  average  of.  only 
5  varieties.    As  has  been-  explained  previouslyj  there  was  insufficient  ma- 
terial- for  norO'  waste  dote rnin.":t ions  anong  this  group  of  samples.    Thv:  few 
s^euples  that  w...re  given  waste  t-.,sts  shov/ed  such  high  p^rcvjntag,..s  th-.x  it  is 
probabl-:.;  th'it  all  of  the  v'.ri..ties  would  have  done  so. 

The  very  high  waste  percentages  obtained  for  the  College  Station, 
Texas  samples  wore  duo  to  tho  fact  that  all  of  this  naterial  contained  large 
quantities  of  sand,     Tho  sandj.  which  presumably  was  beaten  into  the  cotton 
by  the  wind  J  was  of  a  dark  color  .'.nd  is  r..f  looted  to  some  extent  in  the  grade. 

'^The  cottons  grown  at  Florence,  S.  C,    .nd  St oneville ^  ■  Liss . ,  are  the 
only  ones  yielding  consistently  the  lowest  percentages  of  picker  and  card 
waste.     Jit  the  other  st  .tiens  t!'  : e r J   '/ 0 re  e  vidoiitly  i;.roortant  weather  differ- 
ences between  the  two  successive  crop  years  during  the  time  the  cotton .was 
open  in  the  bolls.  .;  [ 

J.lt hough  tho  average  agreement  with  regard  to  yarn  strength  botv/ocn 
Series  1  and  8  at  the  various  stations  was  .fairly  close,  the  differences  in 
manufacturing  waste  are  much  greater,     dbout  4-8  percent  of  the-  pairs  differ 
by  more  than  10  percent,  and  "bout  21  percent  differ  by  more,  than  20  percent 
in  this  respect •    These  facts  possess  seme  significance  when  it  is  romemb..red 
that  there  was  a  fairly  close  agreement  between  manuf ecturing  wasto  and 
Shirley  analyzer  waste.     That  is,  apparently  the  differences   '.re  due  mainly 
to  an  uneven  distribution  of  foreign  natter  in  thu-  cotton  rath...r  than  to 
experiment --^.l  errors  at  tho  spinning  labor ■m-ory. 

Ji-t  most  stations  there  is  no  consiut:_.nt  difference  between '  Series  1 
and  8.     There  are  t:;ree  exceptions,  however,    .it .  St  onoville ,  S-^ries  1  yielaed 
more  waste  than  Series  8  for  12  and  13  varieties,  respectively,  for  the  1935 
and  1936  crops.    This  suggests  that  th^re  might  have  been      difference  in 
tho  field  that  affected  cither  the  pl'-.nt  and  foliag...  growth  or  the  amount 
of  dirt  that  came  in'  contact  with,  the  open  bolls,    dt  the  Marianna  Upland 
Station,  Series  2  yielded  -.-.ore  waste  in  the  case  of  12  and  14  varieties, 
respectively,  for  1935  and  I936.    .d  similar  investigation  of  local  field 
conditions  is  also  suggested  in  this  case,     .dt  the  Marianna  Upland  station 
thor:/  scorns  to  have  been  a  dif.iercnt  effect  for  the  two  years.     In  1935? 
all  16  of  the  varieties  grown  in  Series  8  yielded  more  v/cisto,  whereas  in 
the  same  field  in  1936,  10  of  the  Series  1  samples  were  more  wasty.  Again, 
a  chock  on  local  conditions  for  each  y-.ar  may  explain  the  different  results 
obtained.  .  • 

Tho  grades  of  the  cottons  are  undoubtedly  lower,  and  the  wasto  per- 
centages higher,  than  wjuld  normally  be  expected  for  the  same  varieties  m 
comaiercial  quantities.     This  is  duo  primarily  to  the  fact  that  the  samples 
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woru  ginned  on  a  sn--.ll  sr.w  gin  without  the  U3c  of  -uiy  cl^'-^Jiors .    ''■hon  ginnod 
in  l?.rgo  qumtitics  on  a  full-sizod  gin  much  of  tho  foroign  n--.ttwr  renaining 
in  those  small  samples  v/ould  bo  romol^odj  and  tho  grade  c orrospondingly  im- 
prove cU,    HowovcFj  all  ■  of  -tho  ■  saiilplos  "-in- -thoso  tests  wcro  ginned  in  tho  same 
wayj  and  tho' results-  arc  c onparablc  among  thonsolvys. 

^)  Yarn  A.opoaranco 

All  of  tho  cottons  gro-j/n  at  Stillwator  in-1936  producod  oxtrovnoly 
roughj  uneven  yarns  becauso  of  tho  unusual  character  of  the  drouglit-af footed 
cotton.    Thus,  in  preparing -figure  9,  'diich  shov/s .  tho.  •average  yarn  appear- 
ance grade  by  vari,.typ  an  additional  curvo  is  preson-Lodp  to  permit  a  better 
comparison  to  bo  mad.j  between  the  two  crop  years.    Even  then^  in  12  of  tho 
16  cases  tho  1936  yarns  v/o'ro  a  little  lower  in  grade-.      -      .         ■•   •;  • 

A  r-ithor  good  correlation  b./bv/eon  tho  1935  '-^nd  1936  crop  curv(;£  is 
noted  J  showing  that  to  a  considerable  extent  the  appearance  of  th(.  y::.rn  is 
iniluoncod  by  the' variety  'of  cotton  planted. '  ■-  Except  for  the  .Stillwater 
cottons  in  1936,  th^r-,.  is  a  smaller  variation  among  the  -averages  for  loca- 
tions ( figure  10)  than  among  v:.rieties .      .  .  •. 

The  "appearance"  grade  of  yarn  is  deten.iined,  by  tho  number  and  sizo 
of  the  imporf ections  in  it.     The So  may  consist  of . nops j .  seed  coat  fragments 
and  other  foreign  matt  er  j  ■wid  t  hie  I:  -  and-'G  hin  places  caused  by  uneven  draft- 
ing.   Thus  no  ono  fiber  proper-by  c  jula  be  exp-.ctwd  to  control  the  appearanco 
grade  of  the  y:.rn-     It  is  interesting  to  notoj  howev^^rj  that  thero  is  r. 
great  similarity  b>-tween  th:.  curves  for  yarn  appearance  in  figure  10  and 
those  for  percentage  of  thin-'jalled  fibers  in  figure  3" 

Six  of  the  varioties  pr..duced  yarns  av-^r.".ging  B  plus  or.  higher  in 
'grade  for  t' e  tvfo  years  (omitting  tho  S.m.llwater  cobcons  in  1936).  These 
wore?     Half  cc  Half j  St art ox  619,  Dixie  Triumph' 759?  Cleveland  (Vhnnamakor ) j 
and  Stoneville  'S*     Only  two  of  those  cottonsj  D.  0:  ?•  L.  11  and  Ston:.ville 
5 J  averaged  more  than  15/16  inch  in  staple  length. -.In  the  case  of  the 
following  three  varieties p  tho  average  grade  ^Tas'  lo-v^or  then  E'     '"ildE  5? 
Acala  (Rogers)  5  and  Farr;i  R..liof  2.     The  latter  cotton-  v;as  tho  only  one  of 
the  three  that  av^. raged  less  than  one  inch  in  staplo  length. 

Fro}-.i  this  it  i?  seen  that  there  is  a  tendency-  for  the  short  or  cottons 
to  produce  smoothv^r  yarns.-    ^Vs  a  rule^  shorter  coirtons  aro  less  noppy  than 
longer  ones 5  and 5  because  of  their  l:.rgor  fiber  diam-^ters  as. well  as  shorter 
lengths,  draft  uioro  ro-:  dily  on  the  various  xiachines.    Thus  it  is  not  sur- 
prising th-at  the  botbor  yo.rn  :;-.ppeo.rance  grades  wore  produced  by  .the  shorter 
cotton?;  in  tho  test. 

SUMLi;.RY  .. 

Spinning  'ind  fiber  studies  are  being  ra'.de  in  the  laboratories  of  the 
a\gricultur:-l  'iJanteting  Service  on'  768  samples  of  cotton^  representing  2 
Series  For  each  of  I6  well-known  r.nd.  popular  vrri-.tie.S5  grown  at  8  locations 
for  3  s-accossiyj  crop  ye^ars,  1935-37 •    In  this  paper  are  presented  the  re- 
sults 01*  a  preliminary  analysis  of  tho  first  two  of  tho  three  years tests , 
or  512  ,i;o,mples. 
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GRADE  AND  PERCENTAGE  OF  WASTE  BY  LOCATION 

CROPS  OF  1935  AND  1936 
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FIGURE  8.-  GRADE  OF  COTTON,  TOTAL  PICKER  AND  CARD  WASTE  AND  SHIRLEY 
ANALYZER   WASTE,  BY  LOCATION.   EACH  PLOTTED  POINT  REPRESENTS  THE 
AVERAGE  OF  2  SERIES  FOR  EACH  OF  16  VARIETIES. 
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FIGURE   10.—  APPEARANCE  OF  22s    YARN,  BY  LOCATION,  CROPS    OF  1935  AND  1936.  EACH 
PLOTTED    POINT    IS   THE  AVERAGE    FOR    2  SERIES   FOR   EACH  OF  16  VARIETIES. 
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The  discussion  rclntos  to  the  moro  obvious  :ind  ir-iportr.nt  findings 
concerning  the  influence  of  variety 3  location-,  and  s.;-.son  upon  th...  fiber 
and  G  winning  quality  of  tho  samples  tost-..d.     The  relationships  -.  .n-jng  t;  .,. 
varieties  included  in  the  first  two  years'  v/erk  are  not  expected  to  bo  changed 
greatly  by  the  inclusion  of  the  third  year's  results.    liov/cverj  the  effects 
of  location  apparently  chan,:e  niatori.ally  from  year  te  year,  and  it  is  clear 
that  the  results  of  many  mere  than  three  years  woulC  be  needed  to  give  any- 
thing but  a  g..neral  idea  of  the  of  ects  of  t]ie  infinite  number  ;f  combina- 
tions of  Sell  and  weather  found  over  the  Cotton  Belto 

Results  of  differo  ;t  measurements  are  considered  in  this  paper  as 
follows^     fiber  bundle  strengthj  lengthy  finonossj  and  iiioatarity;  yarn 
strength  and  appearance,  tiro  cord  strength;  and  manufacturing  waste,  Shirley 
analyzer  wastoj  .--.nd  gr".dc  of  cotton,     dt  the  conclusion  -''f  the  t  jstSj  when 
the  results  for  the  three  years  are  available. 2  it  is  planned  to  publish  a 
mor.'  thjrough  analysis  01  the  data,    hlsoj  much  other  data  r^^main  to  be 
analyzed  and  published  j  such  as  those  for  c  .olor  j  X-ray  3  chemic  .1  and*  oth^r 
physical  tests  n:a;  being  maOe  in  the  Vashingt on  laboratories. 

One  of  the  most  important  points  brougl-it  out  by  these  t^-sts  is  tho 
f  o.ct  that  proctic  ^lly  v;v...ry  property  measured  is.,  to  a  relatively  large 
extent  J  clearly  .0  function  of  tho  variety  of  cotton  planted.     It  loas  boon 
kn jwn  in  a  general  way^   of  course,  that  such  factors  as  the  staple  length 
of  cotton  and  the  3tr.migth  ef  yarn  spun  ^rom  it  were  iniluencod  by  vari.^ty; 
and  some  obsorvo,t ions  h:ove  indic;'.ted  that  foaour  strength  and  fineness  also 
are  associated  with  factors  of  inheritance  001a  .genetics,    hs  far  as  is  hn jv/n j 
however^  these  tests  de:;;onstrato  for  the  firot  time  that  such  properties  as 
percentage  of  thin-wallod  f ibers j  the  appearance  of  the  yarns >  oho  amount  of 
v/astoj  and  ■^von  the  grrd:;  of  th-...  cotton  are  quia,  definitely  influenced  by 
v.iriety. 

Some  01  tho  fiber  prop:.-rtios  measured,  as  length  and  bundle  strength^ 
are  ;olso  affected  to  a  considerable  degree  by  a!ie  place  w'mro  tho  cotton  is 
grown  which,   of  ceurse,  involves  0  combination  of  place  omd  soo-sonal  effects. 
I'ib..r  iinen._.ss  and  strength  of  related  yarn  appear  to  behave  the  same  v/ay  to 
Seme  extent,  although  extreme  seasonoil  differences  can  affect  these  relatien- 
ships  significantly.    The  relationships  beto/oen  the  findings  for  the  different 
stations  o:s  rego.rds  such  properties  as  p..rcento'.go  of  thin-walled  fibers  ^  the 
appearance  of  yarn,  and  tho  grade  of  tl  .o  c  ..tt  on  omd  quantity  of  manufacturing 
waste,  are  definitely  upset  by  s...asonal  dif f eroncos • 

Differences  in  fiber  properties  ana  yarn  strength  botweon  coro'osp-nd- 
ing  varieties  for  the  respective  series  Oere  in  general  quite  small,  and  the 
agroei-ient  may  be  c:msidered  gmal.     This  was  not  true  of  the  oianufacturing 
waste  percentages ,  however,  odoich  differed,  rather  widely,     d  high  c orrelati..ni 
beto/eon  manufacturing  waste  and  Shirley  analyzer  waste  suggests  that  those 
differences  actually  occurred  in  the  ginned  lint  —  tho.t  is,  th.y  Y.'ere  net 
duo  t-  experimental  errors  at  the  spinning  labor otry.     Tho  results  indicovto 
that  local  pi-. CO  or  seasonal  conditions,    or  both,  at  three  of  the  stations, 
may  have  caused  the  differences  in  v/aste  content,  and  a  further  stuoy  of 
these  conditions  is  planned. 
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It  is  believed  that  careful  statistical  analyses  at  the  conclusion 
of  the  throe  years'  tests  vyin  confirm,  the  general  findings  of  the  ::raphi- 
cal  analyses  reported  here.  ... 

Then  all  of  the  data  and  statistical  anrilyses  beco^ie  avciilabley  it 
is  expected  that  they  v/ili  bring  to  li^ht  a  nuraber  of  other  significant 
relationships  which  are  not  apparent  .at  the  present  stage  of  the  work.. 
These  should  be  of  importance  to  practical  problems  connected  v/ith  /jiicrican 
c ott on  and  the  brooding,  production  and  improvements  on  the  oa.j  hand,  to 
classif ication5  standardization,  marl; et in;;:;  and  utilization^  on  the  other. 


